Dose-response relationships in mice following subchronic exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin: CYP1A1, CYP1A2, estrogen receptor, and protein tyrosine phosphorylation.
The dose-response relationships for different endpoints in different tissues were compared in response to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) treatment. TCDD was administered 5 days a week for 13 weeks at doses ranging from 1.5 to 150 ng/kg/day to female B6C3F1 mice. Ethoxyresorufin-O-deethylase (EROD) activity, a marker for CYP1A1, was increased in liver, lung, and skin at doses as low as 1.5 ng/kg/day. EROD activity did not attain maximal induction. Liver acetanilide-4-hydroxylase activity, a marker for CYP1A2, was significantly induced at 1.5 ng/kg/day and reached maximal induction at 45 ng/kg/day. TCDD treatment significantly increased the amount of phosphorylated forms of three phosphotyrosyl proteins (pp32, pp34, and pp38) in liver S-20 fractions. Changes in these phosphotyrosyl proteins occurred at 1.5 ng/kg/day and reached maximal induction at 4.5 ng/kg/day. No changes in phosphotyrosyl proteins were observed in skin. Hepatic and uterine estrogen receptor levels were not altered at any of the doses tested. These data indicate that induction of CYP1A1, CYP1A2, and the increases in phosphorylated forms of pp32, pp34, and pp38 are sensitive indicators of TCDD exposure. The dose-response curves for increases in CYP1A1, CYP1A2, and phosphorylated pp32, pp34, and pp38 in liver were different from each other. TCDD produces multiple effects with multiple dose-response curves suggesting that there are events in addition to receptor binding that are endpoint specific, leading to different dose-response relationships.